Outcome of Kupffer cell antigen presentation to a cloned murine Th1 lymphocyte depends on the inducibility of nitric oxide synthase by IFN-gamma.
The interaction between lymphocytes and the resident hepatic macrophage, the Kupffer cell (KC), is relevant to the phenomenon of immune tolerance to Ags entering the liver. Tolerance to Ag administered via the portal vein can be prevented by the rare earth lanthanide metal, gadolinium (Gd). Therefore, we studied the ability of OVA-responsive, H-2d-restricted Th1 clones to proliferate in response to KCs from DBA/2J (H-2d) mice that had been injected with either saline (control) or a Gd solution. Whereas control KCs functioned as effective APCs, KCs from Gd-injected mice (GdKC) were incapable of sustaining the proliferative response of the Th1 clone to the 16 mer of OVA (323-339). This lack of proliferation was determined not to be caused by impaired Ag processing, but rather was the result of IFN-gamma-stimulated nitric oxide (NO) release by the APC: 1) In vitro addition of the nitric oxide synthase (NOS) inhibitor NG-methyl-L-arginine (NMMA) restored the ability of the Gd-treated KC to stimulate clone proliferation. 2) Additional of anti-IFN-gamma, but not anti-IL-2 or anti-IL-4, prevented the induction of NOS in the Gd-exposed KC and was associated with clone proliferation. 3) IFN-gamma levels from clone-GdKC-OVA cocultures closely paralleled the nitrite released by GdKCs. 4) Only the addition of rIFN-gamma, and not IL-2 or IL-4, to cultures of purified GdKCs resulted in the release of nitrite. The results of the study suggest an autocrine loop initiated by the interaction of the clone's TCR with the class II MHC molecule presenting processed OVA on the surface of KC. This interaction stimulates the Th1 lymphocyte to release IFN-gamma, which in turn induces NO release by KCs isolated from Gd-injected mice. This release of NO blocks Th1 proliferation. Such a feedback loop may have particular relevance to Ag-specific tolerance, which is not only induced by the administration of Ag into the portal vein, but is also prevented by Gd pretreatment of the recipient animal.